Organic agriculture is being promoted in Iran to address environmental problems resulted from the use of chemical materials in agriculture. Despite many advantages of organic agriculture, the results of several case studies show that its adoption rate is still very low among farmers. The purpose of this paper is to review previous studies that investigate the main factors influencing and challenges of adopting organic agriculture.
Introduction
Organic agriculture (OA) is a production system that sustains the health of agroecosystems and people 1 . Organic operation can contribute to a sustainable food production system 2 , improve the employment opportunities, especially for women 3 , improve household food security 4 , enhance biodiversity 5 , and contribute to agricultural development 6 .
Many countries promote OA to avoid facing larger problems with unsafe food supplies, health problems, unsustainable agri-rural development, environmental degradation, among others 7 . In Iran, the advantages of organic farming are widely appreciated by different stakeholders including policy makers, extension workers, and researchers 8 . However, despite the rapid growth of OA in much of the developed world 6 ' 9,10 , the expansion of OA in developing countries, including Iran, has been much slower than the developed world 7 . Only one-third of the world's organic agricultural lands -12.5 million hectares-are located in these countries 11 . In such countries, certified organic food productions are generally limited 12 . Similarly in Iran, organic agriculture lands comprised 7,256 hectares in 2010. The key organic products in Iran consisted of pistachio (1,382 ha), wheat (1,156 ha), rose (900 ha), fig (780 ha), raisin (700 ha) and date (595 ha). In 2011, more than 95 percent of organic products in Iran were exported to European countries 13 .
The first Iranian national plan to promote sustainable agriculture was initiated in 1995, entitled Optimal Utilization of Fertilizers and Pesticides. The plan was a ten-year program aimed mainly at decreasing poisonous residuals in agricultural products. The plan could not achieve its goals after ten years, largely because of the low participation of farmers 14 . The process of the OA promotion is still in its early stages in Iran. The purpose of this review was to identify and summarize previous studies on Iranian farmers' attitudes towards OA, with the aim of drawing a comprehensive picture of the issue. Furthermore, this article aims to identify mechanisms that may stimulate the adoption of organic practices among farmers.
IPM/FFS (Integrated Pest
Management
Methodology
Case studies were reviewed to identify factors that influence farmers' decision to adopt OA practices (e.g., biological pest and weed control, composting, cover cropping, green manuring and green leaf manuring, intercropping, living fences, microbial biofertilisers, multi-cropping, and multipurpose trees). The main keywords used to obtain 5 the documents were "organic agriculture" and "organic farming" followed by a combination of "farmers' attitude", "farmers' adoption", "farmers' challenges" and 
Results
Among the 34 reviewed studies, some discussed the farmers' barriers of adoption, some addressed their motives for adoption, and others investigated both. The following presents our findings about the farmers' barriers to and their motives for the adoption of OA.
Farmers' Barriers
6 Table 1 describes the most important barriers of Iranian farmers to the adoption of organic farming. Table 1 Certification. Some studies on the barriers of adopting OA in Iran found that certification is one of the main challenges for farmers 19, [22] [23] [24] [25] . This has been mentioned as a critical challenge for farmers in many other developing countries as well 21 . According to the international rules, each farmer has to be inspected annually. In Iran, there are no national certification bodies that may verify organic products officially 25 and farmers have to utilize international certification bodies. In Iran, where 80 percent of farmers are small-holders, such a certification system is realized extremely expensive 26 . Some authors proposed establishing a national institute for the certification of organic products 25, 27 . Mahdavi-Damghani 26 proposes a group certification system as an alternative way, in which farmers' groups consisting of a hundred to several thousand small-scale producers will be co-certified as a unit. Despite the differences amongst experts, there is consensus that certification is a barrier for the adoption of OA among Iranian farmers.
Market. Despite the global expansion of the market for organic products, it is still expanding very slowly in Iran 25,27-31 , as in many developing countries. This is partly because organic products are more expensive than other products 32 and the majority of Iranian people cannot afford organic products 25, 33 . Therefore, farmers are not sure whether they can sell their products in the national market 28 . Sari and colleagues 32 suggest that to overcome this challenge, the government should establish specific sites for selling organic products. This will decrease the costs of marketing for producers and therefore, the price of organic products. Furthermore, sufficient information about the 7 benefits and standards of organic products is not available to both producers and customers 55 . Lastly, certification systems are considered by some authors as the root of many challenges for marketing organic products 23, 24 . 20, 27 . Since many activities, such as weeding, are done manually in OA, there is a need to recruit more workers 20 .
Additionally, OA can require more facilities for transport and storage, which are quite costly for farmers 25 . Moreover, the transition period to OA might be costly. Wossink and Kuminoff 36 consider that a farm in transition from conventional to organic needs to keep rigorous records for three years before being fully certified an additional cost for farmers.
Influences on Farmers' Adoption of OA
Despite the barriers, there are factors that influence the adoption of OA practices by Iranian farmers. Findings are summarized in Table 2 . This seems to be a rather unique finding among developing countries.
Age. Age is positively correlated with experience in some studies 39 . Evidence shows that in Iran, older and more experienced farmers have a more positive attitude towards OA and IPM 18, 38, 40 . Although few studies show that younger farmers are less risk adverse and may adopt organic practices sooner 10 , some research has found that both groups of experienced and younger farmers who participate in extension programs (especially IPM/FSS) are more likely to adopt organic practices 38, 40, 16 .
Gender. The term "feminization of agriculture" is becoming a cliché that refers to the significant role that women play in the agricultural sector 41 . Some studies show that women are generally more willing to adopt organic practices 37, 42 . OA supports gender equality because it creates meaningful work, offers economic opportunities for women, encourages biodiversity and traditional knowledge, and ensures equitable work standards 43 . According to Kang 44 , women are the major stakeholders in OA because, agricultural practices shows that some farmers had a negative attitude towards using fewer fertilizers and pesticides, while their attitude towards some methods of securing sustainability such as soil and water conservation and crop rotation, for instance, was positive. These same attitudes can be found in other developing countries 65 .
Discussion and conclusion
There is growing evidence that increased adoption of organic farming can offer numerous environmental, social and financial benefits, and lead to an alternative way to sustainability in agriculture 2, 66, 67 . The results of this study show that for Iranian farmers', there are some main challenges that slow down the process of adopting OA.
These barriers include challenges in certification, market, access to knowledge and information, labour and costs. These barriers exist in many developing countries 36 .
Among them, certification seems to be the most serious problem in Iran, in comparison to other developing countries, due to Iran's limited international communications and lack of national certification bodies.
In spite of these barriers, there are some factors that influence Iranian farmers' decision to adopt OA practices. Experience is one factor that influences farmers to adopt OA.
Since most Iranian farmers are older and experienced 15, 56 , such attributes can be regarded as an opportunity for the promotion of OA. Gender can also influence OA adoption, and studies found that women are better adopters of OA 42, 32 . were also more satisfied by the IPM/FFS sites, which were originally planned for them.
The main conclusion is that rural women's access to information and credit for organic production should be enhanced and an awareness of the importance of organic foods among rural women needs to be emphasized. should be formulated in a way that allows a bottom-up approach 75 .
Implications for Future Research
The recommendations proposed in this article are expected to improve the rate of the OA adoption. Further research is needed to address how best to bring these mechanisms into practice. For instance, there is a need to assess the governmental supports for organic farming at the farm level. Moreover, the role of rural women, and their challenges and opportunities in adopting and promoting organic farming, should be studied. The effectiveness of existing extension methods for fostering OA should be 
